The essential oil of aerial parts of Cachrys libanotis L. (Apiaceae) from east Algeria was extracted by hydrodistillation and analyzed by GC-FID and GC-MS. Thirty-one compounds were identified, the main components being germacrene-D (18.0%), γ-terpinene (6.4%), p-cymene (5.5%), caryophyllene oxide (5.1%), and limonene (5.1%).
The family Apiaceae consists of more than 400 genera, with widespread distribution, and contains more than 3000 species. According to IPNI [1] , the genus Cachrys consists of more than 100 species, which are widely distributed in the Mediterranean basin [2, 3] . A synonym of C. libanotis L. is Hippomarathrum libanotis Koch subspecies bocconei (Boiss.) Maire. Indeed Quezel and Santa divided H. libanotis Koch into subsp. pterochlaenum (Boiss.) Maire, and subsp. bocconei (Boiss.) Maire [4] .
Several papers on the chemical composition of different species of this genus have been published, especially for C. sicula (= Hippomarathrum pterochlaenum) [5] , C. libanotis [5] , C. trifida [6, 7] , C. ferulacea [8] , C. pubescens [9] and C. odontalgica [10] . These describe the presence of coumarins and furocoumarins. Bergapten, isoimperatorin, and isopimpinellin were extracted from C. sicula [5] , and bergapten, isoimperatorin, and imperatorin from C. ferulacea [8] . Pascual-Villalobos and Robledo have shown an insect larval repellent activity of different extracts of C. sicula [11] . Pala-Paul et al. reviewed the published works on the composition of the essential oils of this genus [12, 13] .
We report here the first study of the composition of the essential oil composition of aerial parts of C. libanotis. This species is widely distributed around the Mediterranean basin and south west Europe [14, 15] . This species is differentiated from C. sicula (= Hippomarathrum libanotis subspecies pterochlaenum Boiss.) by its fruits and the bracts of the involucre. A partial phytochemical study of C. libanotis led to the isolation of three furocoumarins (5-methoxy-, 8-methoxy-, and 5,8-dimethoxypsolaren) from the flowers, that were responsible for photodermatitis [5, 16, 17] . Table 1 shows the retention indices and the percentage of identified compounds obtained from the essential oil of the aerial parts of C. libanotis. The constituents are listed according to their elution order. Thirty-one compounds were identified, which represented 81.1% of the total, composed of 31.9% monoterpenes, 45.4% sesquiterpenes and 3.8% hydrocarbons. Of the monoterpenes, non-oxygenated and oxygenated compounds represented 89.2% and 10.8%, respectively. The main non-oxygenated monoterpene was γ-terpinene (6.4%), followed by p-cymene (5.5%) and limonene (5.1%). The main oxygenated monoterpene was p-cymene-8-ol (2.5%). Among the sesquiterpenes, non-oxygenated and oxygenated compounds formed, respectively, 76.6% and 23.4% of the total. The composition of the essential oil was dominated by non-oxygenated sesquiterpenes (34.8% of the total). The main constituent of this class and of the essential oil was germacrene-D (18.0%). The main oxygenated sesquiterpene was caryophyllene oxide (5.1%). The phytochemical composition of the essential oils obtained from different organs of several species of Cachrys has been previously described. In the essential oil of several samples of C. sicula grown in Toledo province (Spain), the prevailing components of the stems and leaves were p-cymene ( 1-24 .5%), α-pinene (3.8 -11.3%) and (E)-β-ocimene (3.0 -8.0%), whereas the oil from the stems and leaves contained higher amounts of (E)-β-ocimene (61.0-70.7%), and (Z)-β-ocimene (24.4 -51.5%) [13] . A hydrodistilled essential oil from fruits of C. alpina contained α-humulene (33.1%), p-cymene (9.3%), α-phellandrene (9.1%), germacrene-D (8.2%) and α-pinene (6.3%) as the main components [19] .
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Conclusion:
This study of the essential oil of C. libanotis led us to identify 31 compounds, with sesquiterpenoids present in greater amount than non-oxygenated sesquiterpenoids. The difference between the essential oil of this species and those of most of the other Cachrys species is the high percentage of sesquiterpenoids in C. libanotis. Indeed, only the essential oil of C. alpina fruit has been reported as being rich in non-oxygenated sesquiterpenes. Germacrene-D is the most important non-oxygenated sesquiterpene in the essential oil of C. libanotis; it is also well represented in the essential oil of C. alpina fruit. In this latter oil, the main sesquiterpene constituent is α-humulene. Oil distillation: Powdered aerial parts of the plant (180 g) were hydrodistilled in a Clevenger-type apparatus according to the procedure described in the European Pharmacopoeia to obtain the essential oil in a yield of 0.55% v/w. The essential oil was then dried over anhydrous sodium sulfate and stored at 4°C in the dark.
Gas chromatography: GC analysis was performed on a Varian 3400 gas chromatograph equipped with a flame ionisation detector. The apparatus was fitted with an apolar fused silica capillary column from Macherey Nagel covered with a stationary phase of SE 52 (5% phenyl: 95% methyl polysiloxan) (50 m x 0.25 mm internal diameter x 0.25 µm film thickness). The oven temperature was programmed from 60°C to 280°C at a rate of 3°C/min. The final temperature was kept for 20 min. Both injector and detector were maintained at 280°C. The carrier gas was nitrogen. Injections were performed in splitless mode.
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GC-MS analysis: GC-MS analysis was realized on an
Agilent 6890 gas chromatograph equipped with the same column as that used for GC analysis and directly interfaced with a Hewlett Packard 5973 quadrupole mass spectrometer. The carrier gas was helium. The oven temperature was programmed from 60°C to 280°C at a rate of 3°C/min. The final temperature was maintained for 20 min. The chromatographic conditions were similar to those described above. The mass spectrometer was operated either in EI (70 eV) or CI (CH 4 ) mode. For EI, MS operating parameters were: ion source temperature 230°C, quadrupole temperature: 150°C. For CI, MS operating parameters were: ion source temperature 250°C, quadrupole temperature: 106°C.
Components identification:
The identification of components was realized by comparison of their MS with those described in the MS libraries (Wiley 275 and NIST). The molecular weight was confirmed by CI. Identification was completed by a comparison of the retention indexes with those described in Adams library [20] . Retention indices were calculated with the modified Van den Dool and Kratz formula [21] .
